This filled application form is intended to serve as an example source of information to help applicants fill in their
Forms C1 with the necessary details. Please note that the details given here are only indicative and the specific
details needed may vary from project to project. All applicants are therefore required to incorporate text that is
specific and relevant to their own projects. Technical details, accuracy of the information, etc. is the sole
responsibility of the applicant.

Form C1 - INFORMATION TO RCGM TO CARRY OUT RESEARCH AND DEVELOPMENT INVOLVING
HAZARDOUS MICROORGANISMS (HMOs), GENETICALLY MODIFIED ORGANISMS (GMOs)/ LIVING

MODIFIED ORGANISMS (LMOs) FOR HEALTHCARE AND INDUSTRIAL USE
Posting date: May 08, 2026

1. Applicants Details: \\

.
Name of the Applicants:  First name Last name \
Designation: Associate Professor

Name of Organization: BITS Pilani, Hyderabad Campus 0
Address: Bxxx, BITS Pilani-Hyderabad Campus Jawahar Nagar andal

State / UT: TELANGANA

District: Medchal - Malkajgiri District @

Village / Town / City: Hyderabad

Pin Code: 500078 O
Office Phone Number: +91-40-66303xxx

Mobile No: XXXXX XXXXX
Email: yourname@hyderabad.bits-pilani.ac.in

Co-applicants Details: \ 6
| “,
5° P

Name of the Applicant:
Designation:

Name of Organization:

Address: 6
State / UT: . O K
District:

Village / Town / City: t @

Pin Code:

Office Phone Number:

Mobile No:

Email:

Include more co-appllca eeded ’\
2. Application for; O Q

IBSC approv out R& titted “Evaluation of the role of TGF-B regulated long-non-
codmg RNAs As) a§ |c targets in a mouse model’.
3. Prod
CLB WI|| be g ated by you while submitting to IBKP from the dropdown options)
f the P
ropose jectlve(s)

d overexpression studies of TGF- regulated INcRNA genes: SNHG 15, LINC01518, RP13-
, RP11-7F17.7, LASTR, LINC01629, in human oral cancer cells FaDu, Scc-9, Cal 27 and

Gen rate stable oral cancer cell lines using lentiviral vectors targeting LASTR and LINC01629 for in
vivo (mouse) studies on tumor growth.

6. Proposed work plan
6.1: Summary of the proposed work plan utilizing HMOs, GMOs/LMOs and product(s) thereof:
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LncRNA genes will be cloned into pcDNA3.1(+) and pmirGLO vectors for transient transfections in vitro
(using oral cancer cells) and carry out overexpression studies, cell proliferation assays, invasion assays,
western blotting, luciferase reporter assays, qRT-PCR, etc.

shRNAs against LASTR and LINC01629 will be cloned in lentiviral vectors (pLKO.1-TRC, pMDLg/pRRE,
pMD2.G and pRSV-Rev) to obtain the viral particles using HEK293 cells for transduction into the cancer
cells followed by puromycin selection to obtain stable cell lines. These cell lines will be used for in vivo
experiments. to assess tumor growth in the nude mice.

6.2: Category(ies) [Biosafety level(s)] of experiments to be performed:
Recombinant DNA work and bacterial transformations, etc.: BSL-1
Cell culture experiments: BSL-2.

Animal experiments: ABSL-2 \@
. \

6.3: Level of containment and facilities appropriate for the proposed work: \
BSL-1, BSL-2, ABSL-2

6.4 Location(s) at which research work would be performed and details of con rson(s)
Recombinant DNA and cell culture experiments will be done in B310, Departme Bidlogical Scie

BITS Pilani, Hyderabad Campus. This location has dedicated BSL-1 and BSL-2 faili

Animal studies will be conducted in the ABSL-2 facility in the Central Ani ity (Room ¢10.9B0
BITS-Pilani, Hyderabad Campus, Regn No. 1912/PO/REBi/S/16/CCSE)

6.5: Level of containment and facilities existing at above location( @
BSL-1, BSL-2 and ABSL-2

7. Description of the HMOs, GMOs/LMOs and product(s) the proposed t
research proposal
7.1: Taxonomy of host(s) or the host(s) carrying the )Itarget gén
E.coli DH5a & Stbi3: Phylum: Proteobacteria, Class: @ proteohac

mployed in the

er: Enterobacterales
Cell lines: Homo sapiens Phylum: Chordata, Class: alia, Order?

7.2: Morphology & Physiology: Q
E. coli strains are Gram-negative, faculta&ve |c organrs a normal doubling time of 20 min.

Fadu, Scc25, Cal27 and Scc9 are po r\ rent Is cc25 and Cal27 have doubling time of 36
hours whereas Scc9 divides every .

7.3: Belonging to Risk Group
E. coli: RG-1.

Oral cancer cells: RG-2.

7.4: Belonging to R Q(s)l RISk tego (ies) after genetic modification, if any
DH5a and Stb/33ft rmahon%e g to RG-1. The cancer cells after transient transfections and

re genetic modification, if any

stable transdu g to RG-2 netic modifications.
7.5: H|story f
E. co/gs e usedna idely used for subcloning experiments and isolation and maintenance of
reco asm|d 3/(Ret 1). They have a long history of safe use in BSL-1 labs.
The ceII lines pr posed here are routinely used to study oral cancer associated processes (Refs. ii-
v)
nticip, ew characters in GMOs/LMOs and product(s) thereof and expected difference as
mpare tional counterparts:
After tra orm jon, both DH5a, Stbl3 will become ampicillin-resistant, but no other morphological changes

are
ransfectlon HEK293T cells will be discarded as per biosafety procedures.

After ent transfections the target genes are overexpressed.

The cancer cells after stable transduction will become puromycin-resistant and slow-growing. No other

morphological changes are anticipated.

7.7 Anticipated functions of the product(s):
E. coli strain Stbl3 cells will be used to propagate plasmids containing the gene of interest. The plasmids will

© Institutional Biosafety Committee, BITS Pilani Hyderabad Campus
Page 2 of 5



be isolated and, along with 3rd generation lentiviral vectors, will be used to transfect HEK293T cells. The
viral particles will be used to transduce oral cancer cells to carry out gene knockdown studies in vitro and in
nude mice.

7.8: Proposed fate of the HMOs, GMOs/LMOs and product(s) there of:

The stably transduced GMOs made will be cryopreserved for their utilization to carry out all the objectives
of the project. The transiently transfected cells will be used for the cellular and molecular assays mentioned.
The stably transfected cells will be used for all molecular assays and in-vivo studies proposed.

8. Details on:
8.1: Source of nucleic acid(s):

cDNA of human cells. shRNA against LASTR and LINC01629 designed using in-silico tooIsKl\z’:ally

synthesized

8.2: Description of the target gene(s) and mode of action, if known: %
LncRNA sSNHG15: Significantly upregulated and acts as molecular sponge for tumor- sive mlcroR S
LINCO1518L: Acting as an oncogene that promotes tumor progression by com endogeno

(ceRNA)

RP13-463N16.6: Significantly dysregulated transcript in squamous cell carcino , function

RP11-7F17.7: ): Function not known

8.3 : Vector map and Nucleic acid/ amino acid sequence(s) of th@s) inco r@to the host
organism:

Details attached.

8.4: Description of the other gene(s) (such as marker, re @e etc)i ed deleted or modified,
if any:
The recombinant DNA constructs provide resistanc& illin to E and puromycin resistance

to oral cancer cells. ®
8.5: Details of gene construct, if any @Q

Please see the attachment. K

o ¢

8.6: Number of copies of the gene
One copy per vector. Transforme
and expression constructs, ref. 1).
estimated to be integrated acgordin
determined by gPCR.

ta|ns 10 @for relaxed plasmids per cell (both lentiviral
r cells, sduced with lentiviral particles, 1-5 copies are
o literature ) Whenever necessary, copy number will be

8.7: Whether the prod Qargetgene have been implicated in toxic and/ or allergenic effect:

No.
L 2
9. Anticipated ex¢ha HMOs, G /L Os and product(s) thereof for research purpose, if any:
Not anticipated nt, will see pproval if there is a need for exchange.
9.1 Whatg s will \\x prevent any unintended dispersal of the HMOs, GMOs/LMOs and
p t hereof

tam|nat|on and regular monitoring of the decontamination processes, disposal of solid and plastic
ispos hazard bags as recommended and bleach treatment for disposal of liquid waste as per
ork will be carried out by personnel with appropriate protective clothing, gear etc.

rovided to handle biohazardous items and adherence to biosafety norms.

nor
\ Training & ; .
Propos decontamination and disposal mechanisms:

tory wastes will be placed in biohazard bags and decontaminated by autoclaving. Biohazard
autoclavmg will be handed over by the department to M/s. GJ Multiclave India Pvt. Ltd., an
instit contracted third-party company which is responsible for safe disposal of the waste as per the noms
of state and central governments. Used culture media and liquid waste will be treated with bleach in closed
containers overnight. These containers will be emptied through the lab sinks.

11. Contingency plan and risk management measures in case of an unintentional release of the HMOs,
GMOs/LMOs and product(s) thereof:
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Any spill will be immediately disinfected by 70% ethanol or disinfectant/bleach as appropriate using paper
towels which will be decontaminated by autoclaving after placing them in biohazard bags. Room fumigation
will be used to disinfect cell culture rooms, if necessary. In emergency situations, we will inform the Chairman,

IBSC and the biosafety officer.

12. Appropriate references and any other relevant information:

iii.
vi.

14. Collaboration(s)-National :

- o
15. Collaboration(s)-International : * O
No.

Remarks: Minutes of the Meeting and details of the vector

13. Confidential information : @
No &

Sambrook, J., & Russell, D. W. (2001). Molecular Cloning: A Laboratory Manual (3rd ed.). Cold Spring
Harbor, NY: Cold Spring Harbor Laboratory Press.
Rangan, S. R. (1972). A new human cell line (FaDu) from a hypopharyngeal carcinoma. Clan@(ﬂ,

117-121.
Rheinwald, J. G., & Beckett, M. A. (1981). Tumorigenic keratinocyte lines requiringxhﬂ7

fibroblast support cultured from human squamous cell carcinomas. Cancer Research, -1663
Rheinwald, J. G., & Beckett, M. A. (1981). Tumorigenic keratinocyte lines requisi orage a
fibroblast support cultured from human squamous cell carcinomas. Cancer Resear ), 165716
Gioanni, J., Fischel, J. L., Lambert, J. C., Demard, F., Mazeau, C., Zanghellini, e, F., Cha -
Lalanne, C. M., & Namer, M. (1988). Two new human tumor cell lines d ¥from squ Il
carcinomas of the tongue: Establishment, characterization and response t an
Journal of Cancer & Clinical Oncology, 24(9), 1445-1455.

Tolmachov, O., Tolmachova, T. & Al-Allaf F.A. (2011). Designing Kentivi ene Vect NWiral Gene

Therapy. Ed. Xu K. Intech Publishers, London, UK. Q
attached.

e
>

%)

16. Whether the HMOs, GMOs/L nd prod @ ereof under consideration, have been
deliberated earlier by the RC%f , provide& ‘Unique Application Code (UAC)’ assigned

for each of those deliberatiK \

Sr.No. ’\‘ 0’ UM Application Code(UAC)
» * »
17. Declaration by the nt
+ ldeclare a ceto’comply withgall provisions mentioned in the regulations and Guidelines

Name : Vivek Sharma

combinant” DNA» Research and Biocontainment, 2017 and Guidelines &
Handbogk itutiongl Bi Yy Committee(IBSC),2011 and other applicable Guidelines, as

I\S erment of India.
investigators/ researchers and staff working in the area of HMOs,
MOs/LMOs and product(s) thereof understand and follow the aforesaid

sure th uate training would be conducted to create awareness about compliance

/LMOs and product (s) thereof (transferred material), if any, will be utilized for RCGM

Qequire ts whilefvorking with biorisk inherent microorganisms and/ or recombinant organisms.
T

he H G
approved pufpose(s) only.
I aSsure that deviations to the above provisions, if any; arising out of the experiments would be
to the notice of the Chairman-IBSC and the Member Secretary-RCGM immediately.
I are that making false or misleading statements may attract penalty under the Environment

(Protection) Act, 1986.

Signature with stamp & date :
21-Nov-2025
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Designation : Associate Professor

» To be signed in original by hand. (Electronic/ scanned signatures not acceptable)

18. Certified & Forwarded by the Chairman of the IBSC:

« | certify that the information contained in this form has been checked by the Institutional Biosafety
Committee (IBSC) and found to be complete.

« | further certify that investigator(s), researcher(s) and staff intended to work with HMOs, GMOs/LMOs and
product(s) thereof have adequate training and experience for the proposed dealings.

» The proposal set out above has been considered and approved by the IBSC in its meetin h@
DD/MM/YYYY as the agenda item no. xx.x and is forwarded to RCGM for further necessa
(Copy of the duly signed minutes of relevant meeting is enclosed). 0\

Remarks: IBSC approval minutes attached 0.:

Name:

Gl
Designation: h stam®§
. To be signed in original by hand. (Electronic/ sc@;natures %Qﬂable)

el
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This filled Annexure is intended to serve as an example source of information to help applicants fill in the
necessary details. Please note that the details given here are only indicative and the specific details needed may
vary from project to project. All applicants are therefore required to incorporate text that is specific and relevant to
their own projects. Technical details, accuracy of the information, etc. is the sole responsibility of the applicant.

Appendix/Annexure
NUCLEIC ACID SEQUENCE OF TARGET GENES

LASTER IncRNA sequence

>NC_000010.11:¢5596118-5596011,c5595579-5594984 Homo sapiens chromosome 10, GRCh38.p14 Primary
Assembly
GTCCATCCATCACTTGCAGAAAACAAAAGAGAGCAAGAGAGAAGACAGTGGGTGAAGTCCTGGTTCCAG
ACTCCCCTTTTTGCCGGGATATGATGGATCTGTCAGCTGGTGCCTAGAGTCCTAGAGAGCTAGAGATGGA
GGGAAATTCAGATCATCTAAACCCTTCAGCCCTTCACTGGACAGAAGAGGAAACTGAGGCTCCATCTGCA %
TGACGTTCCCAGAGTCACGGCACAAATTCATGGAAGAAGCAGCAGGAAACTCAGTTCTCCAGTCTGGGTC
CAATGTGTGTTTTAGAAATATCTCCACAGGGTTAATGACTCAATTTTTCATGCATGATTGCTAGTAATGACA >
ATCATGTTATGTTTGTTTCTGTAGCTTTGGAAATCACTCCTTCCACTTGAGTTTCAGGTCCCAACTGTCCAC
ACCTGCAGGAGTGAGGTTTTGCTGAGACTGATAAGGCACTCACATTTTGTGGGAGTTGAATTGTCTCTGT
AGCCTAGAATCTAGATTTTTTTCCCTCCTCTGCTCTCAGTGAACGGAGAATTCCATCTCGGTACAATCTGT
GAACCATTCTGCAGTAAGATTGTCATCGTCTCATTCATACTACCTGGTCGGTAACACAAAGGGCTGTAATT
GATGTGGTTCAGAGACTCACATCCAAGCAATAAAAATGAATCCCTTATGGTGGTCTGCAGCAACGCAAA

O
LINC01629 IncRNA sequence

>NR_133913.1 Homo sapiens long intergenic non-protein coding RNA 1629 (LINC01629), long non-coding RNA
ACTGAGACTAAGGTAGAAAAAGACACTTCCAAAGGGTGTCAATGACAAGAGAGAAATAGACATAGAGTGG
TCACTTCATTTACCAACCCTGGAACCGCAGACCTCTGGGCTTCCTGGCTCTAGGAATGCAGTGCAAGACA
GGCAAGGTTCTTGCTCATACAGAGCTTCTAGAAACCTGGGATACAGAGATGCAATCAAGTGATAAAACAC
ATGGATGAAGGCTCTGCCATTGAACACATGGTTCTTGACAAGCCCACAGAGAGGCACAGCTAAGCCAGC
CCTGGGGAGCCAGGGAGGGTTCCCTGGAGGGAGAGAAGCTGGATCCAGGTCTGAAAGATGACTTGAAG
TCAGCCATGAGCAAGGAAGAGATTTTCCAGGCCAAGCGAACAGCCTATAAAGAAAATGGGTACGGCCAA
GACCATAGACCTAGTGATTGTCAGATGAACAATTAGACCCACAGAACCATCCAAGCTACAGAGGACGCAT
TCTGCCTTCCCTTGGATCCTGTGGTTTGAGGATGGAGGTCTAGGACCGTGGCAGGCTTTTTGTCCCATGA
GGGAAGGCCATGGAGCTGAGGAAGG

N -
> Human LASTR shRNA sequence: V 0
CCGGACAGGGTTAATGACT CTC%T GTCATTAACCCTGTTTTTTG
> Human LINC01629 sf&nuence: ¢
CCGGAGCCCT&K\ CAGGGAGG AGCCTCCCTGGCTCCCCAGGGCTTTTTTG

Vector(s) . @,
1. pCD ”\NQ 0%

PcDNA3.1
5445 5p
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Page 1 of 11

Mscl
| | PAFI-Tthiiil

lllllllllll



Sequence:

gacggatcgggagatctcccgatcccctatggtgcactctcagtacaatctgetctgatgcecgeatagttaagccagtatctgctcectgettgtgtgtiggaggt
cgctgagtagtgcgcgagcaaaattitaagctacaacaaggcaaggcttgaccgacaattgcatgaagaatctgcttagggttaggcgttttgecgctgcettcg
cgatgtacgggccagatatacgcgttgacattgattatigactagttattaatagtaatcaattacggggtcattagttcatagcccatatatggagttccgcegtta
cataacttacggtaaatggcccgcectggctgaccgcccaacgacccccgcccattgacgtcaataatgacgtatgticccatagtaacgccaatagggactt
tccattgacgtcaatgggtggagtatitacggtaaactgcccacttggcagtacatcaagtgtatcatatgccaagtacgccccctattgacgtcaa gt
aaatggcccgcctggcattatgcccagtacatgaccttatgggactticctacttggcagtacatctacgtattagtcatcgctattaccatggt @g
gcagtacatcaatgggcgtggatagcggtttgactcacggggatttccaagtctccaccccattgacgtcaatgggagtttgttttggcaccaga acgg
gactttccaaaatgtcgtaacaactccgccccattgacgcaaatgggcggtaggegtgtacggtgggaggtctatataagcagagctc actaga
gaacccactgcttactggcttatcgaaattaatacgactcactatagggagacccaagctggctagcgtttaaacttaagcttggta ggatccac

tagtccagtgtggtggaattctgcagatatccagcacagtggcggcecgcetcgagtctagagggeccgtttaaaccecgcetgatce g ctgtgccttcg
gttgccagccatctgttgtttgeccectcceecgtgcecttecttgaccctggaaggtgecactcccactgtectttcctaataaa aattgcatcgcatig

ctgagtaggtgtcattctattctggggggtggggtggggcaggacagcaagggggaggattgggaagacaatagce atgctggggatgedt
tctatggcttctgaggcggaaagaaccagcetggggctctagggggtatccccacgegecctgtagecggcegceattaa cgggatgtg
gcagcgtgaccgctacacttgccagcgcecctagcgeccgctcctttcgctttcticecttectttctcgecacgttc ccccgtca aatcdg
gggctccctttagggttccgatttagtgctttacggcacctcgaccccaaaaaacttgattagggtgatg C ggccatc tagacggtt
tttcgccctttgacgttggagtccacgttctttaatagtggactcttgttccaaactggaacaacactcaa%ggtctatt g%agggattttg

tc

ccgatttcggcctattggttaaaaaatgagctgatttaacaaaaatttaacgcgaattaattctgtggaat cccaggct

gaggctattcggctatgactgggcacaacagacaatcggctgctctgatgecg
gacctgtccggtgccctgaatgaactgcaggacgaggcagegceggctat tgcgcagctgtgctcgacgttgtcac
tgaagcgggaagggactggctgctattgggcgaagtgccggggcagga @ccgagaaagtatccatcatggctgatgc
aatgcggcggctgcatacgcttgatccggctacctgeccattcgacc gagcacgtactcggatggaagccggtctt
gtcgatcaggatgatctggacgaagagcatcaggggctcgcgceag ggcgcgcatgcccgacggcgaggatctegt
cgtgacccatggcgatgcctgcttgccgaatatcatggtgga cgactgtggccggcetgggtgtggcggaccgctatcag
gacatagcgttggctacccgtgatattgctgaagag % gatgg gette

cgccttctatcgecttcttgacgagttcttctgagegg ttcgaaatgaceda

cgccgccttctatgaaaggttgggcttcggaatcgttit

aatgtatcttatcatgtctgtataccgtcgac gagcttggc gtcatagctgtttcctgtgtgaaattgttatccgctcacaattccacaca
acatacgagccggaagcataaagtgt. gggtgcc

gaagcgacgcccaacctgccatcacgagatttcgattccac
ctccagcgeggggatctcatgetggagttcticgeccaccceca

aactcacattaattgcgttgcgctcactgcccgctttccagtcgggaa

acctgtcgtgccagctgcattaatg acgcgeggggagaggcggtttgegtattgggegcetcttcegettectegetcactgactcgetgegeteg

gtcgttcggetgecggegageg tcactcaaag taatacggttatccacagaatcaggggataacgcaggaaagaacatgtgagcaaa
taaaaaggc ggcgtttttccataggctccgecccccctgacgagcatcacaaaaatcgacgctcaa

a caggcgtttccccctggaagctccctegtgegctctectgticcgacccetgecgcettaccggat
i

agctcacgctgtaggtatctcagttcggtgtaggtcgttcgctccaagetgggcetgtgtgcac
taactatcgtcttgagtccaacccggtaagacacgacttatcgccactggcagcagccactggt
ctacagagttcttgaagtggtggcctaactacggctacactagaagaacagtatttggtatctgcgcet
agttggtagctcttgatccggcaaacaaaccaccgctggtageggtttttttgtttgcaagcagcagattacgeg
tttgatcttitctacggggtctgacgctcagtggaacgaaaactcacgttaagggatttiggtcatgagattatcaa

tcaccggctccagatttatcagcaataaaccagccagccggaagggccgagcegcagaagtggtcctgcaactttat
aattgttgccgggaagctagagtaagtagticgccagttaatagtttgcgcaacgttgttgccattgctacaggcatcgtggtgtc
acgctcgtcgttt tggCttcattcagctccggticccaacgatcaaggcegagttacatgatcccccatgtigtgcaaaaaageggttagctecttcggtect
ccgat 4@ ag taagttggccgcagtgttatcactcatggttatggcagcactgcataattctcttactgtcatgccatccgtaagatgcttttctgtgact

icagcCcaagtcattctgagaatagtgtatgcggcgaccgagttgctcttgcccggegtcaatacgggataataccgecgecacatagcagaac
atcattggaaaacgttcttcggggcgaaaactctcaaggatcttaccgctgttgagatccagttcgatgtaacccactcgtgcacccaact
gatcttcagcatcttttactttcaccagcgttictgggtgagcaaaaacaggaaggcaaaatgccgcaaaaaagggaataagggcgacacggaaatgttg
aatactcatactcttcctttttcaatattattgaagcatttatcagggttattgtctcatgagcggatacatatttgaatgtatttagaaaaataaacaaataggggttc
cgcgcacatttccccgaaaagtgccacctgacgtc
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2. pmirGLO

PGK promoter

cer region = @
. | luciferase

\ 4
700~ \1“\ \," multiple cloning region @ Q
:A\I ) pmirGLO i . O
2 n 735 [ SV40 poly(A) signal ( :
\

/ b SV40 promoter s E
AmpR promoter . - T— "_ \ Q
poly(A) signal 900 3
hRluc
NeoR/KanR }

Sequence

AmpR

tggtaaagccaccatggaagatgccaaaaacat agggcccag acccactcgaagacgggaccgccggcgagcagcetgcaca

aagccatgaagcgctacgccctggtgectggcac gcctttaccg tatcgaggtggacattacctacgccgagtacttcgagatgagcg
ttcggctggcagaagctatgaagcegct tgaatacaaa tcgtggtgtgcagcgagaatagcettgcagttcttcatgccegtgtigggtg
ccctgttcatcggtgtggcetgtggeccce acatctaca gcgegagctgctgaacagcatgggcatcagccagcccaccgtcgtattegt

tcaacgagtacgacttcgtgcccgagagcttcgaccgggacaaaaccatcgcc
cgtagccctaccgcaccgcaccgcttgtgtccgattcagtcatgcccgegaccccatctt
tgccatttcaccacggcttcggcatgttcaccacgetgggctacttgatctgeggctttcg

gagcaagaaagggctgcaaaa C cgtgcaaa
gcttccaaagcatgtacaccttcgtgacteccatttgc®acceg

ctgatcatgaacagtagtg Q ﬁ ateggattgcc
cggcaaccagatc tc ccgctatcct
C

ggtcgtgctcatgt aggagga cgcagcttgcaagactataagattcaatctgccctgctggtgcccacactatttagcttcttcge
taagagcactctca agtacgacet cttgcacgagatcgccagcggcggggcgecgctcagcaaggaggtaggtgaggecgtgge
caaacgc taCtaggc tacggcctgacagaaacaaccagcgccattctgatcacccccgaaggggacgacaagcectgg

cgcagtaggcaaggtagtgc
gtggceecatgatcatgageg

ctaaggtggtggacttggacaccggtaagacactgggtgtgaaccagcgcggcgagcetgtgcgtec
gttaacaaccccgaggctacaaacgctctcatcgacaaggacggctggetgcacagcggegacatcgecta
ct cgtggaccggctgaagagcctgatcaaatacaagggctaccaggtagccccagccgaactggagagceate
acacccgaa tcgacgccggggtcgecggcectgeccgacgacgatgccggegagcetgeccgecgeagtegtegtgetggaacacg
%accat cgagaaggagatcgtggactatgtggccagccaggttacaaccgccaagaagcetgegeggtggtattgtgticgtggacgaggtg
aaaggaélgagcggcaagttggacgcccgcaagatccgcgagattctcattaaggccaagaagggcggcaagatcgecgtgtaattctagttgttt
aacgag ctagectcgagtctagagtcgacctgcaggcatgcaagctgatccggcetgctaacaaagcccgaaaggaagctgagttggetgetge
cacc agCaataactagcataaccccttggggcggccgcttcgagcagacatgataagatacattgatgagtttggacaaaccacaactagaatgce
adaaaatgctttatttgtgaaatttgtgatgctattgctttatttgtaaccattataagctgcaataaacaagttaacaacaacaattgcattcattttatgtt

tgcggtattttctccttacgcatctgtgeggtatttcacaccgcatacgcggatctgcgcagcaccatggcectgaaataacctctgaaagaggaacttggtta
ggtaccttctgaggcggaaagaaccagctgtggaatgtgtgtcagttagggtgtggaaagtccccaggctccccagcaggcagaagtatgcaaagcat
gcatctcaattagtcagcaaccaggtgtggaaagtccccaggctccccagcaggcagaagtatgcaaagcatgcatctcaattagtcagcaaccatagt
cccgceccctaactccgeccatcccgeccctaactccgeccagttccgeccattctccgecccatggetgactaattttttttatttatgcagaggecgaggecg
cctcggcectctgagctaticcagaagtagtgaggaggcttttttggaggectaggcttttgcaaaaagcttgattctictgacacaacagtctcgaaccaaag
gctggagccaccatggcttccaaggtgtacgaccccgagcaacgcaaacgcatgatcactgggectcagtggtgggetcgetgcaagcaaatgaacg
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tgctggactccttcatcaactactatgattccgagaagcacgccgagaacgccgtgattttictgcatggtaacgctgcctccagcetacctgtggaggceacgt
cgtgcctcacatcgagcccgtggctagatgcatcatccctgatctgatcggaatgggtaagtccggcaagagegggaatggcetcatatcgectcctggat
cactacaagtacctcaccgcttggttcgagctgctgaaccticcaaagaaaatcatctttgtgggccacgactggggggcttgtctggcectttcactactccta
cgagcaccaagacaagatcaaggccatcgtccatgctgagagtgtcgtggacgtgatcgagtcctgggacgagtggectgacatcgaggaggatatc
gccctgatcaagagcgaagagggcgagaaaatggtgcttgagaataacttcttcgtcgagaccatgctcccaagcaagatcatgcggaaactggage
ctgaggagttcgctgcctacctggagccattcaaggagaagggcgaggttagacggcctaccctctcctggectcgegagatccctctegttaagggag
gcaagcccgacgtcgtccagattgtccgcaactacaacgcctaccticgggccagcgacgatctgectaagatgttcatcgagtccgaccctgggttctttt
ccaacgctattgtcgagggagctaagaagttccctaacaccgagttcgtgaaggtgaagggcctccacttcagccaggaggacgctccagatgaaatg
ggtaagtacatcaagagcttcgtggagcgcgtgctgaagaacgagcagaccggtggtgggagcggaggtggcggatcaggtggeggaggctecegg
agggattgaacaagatggattgcacgcaggttctccggecgcettgggtggagaggctatticggctatgactgggcacaacagacaatcggcetgctctgat
gccgcecgtgttccggetgtcagecgcaggggegceccggtictttttgtcaagaccgacctgtccggtgecctgaatgaactgcaggacgaggcagegegg
ctatcgtggctggccacgacgggcgttccttgegcagcetgtgctcgacgtigtcactgaagcgggaagggactggctgctatigggecgaagt gggc
aggatctcctgtcatctcaccttgctcctgccgagaaagtatccatcatggetgatgcaatgcggeggctgcatacgcettgatccggcetacct: %ga
ccaccaagcgaaacatcgcatcgagcgagcacgtactcggatggaagcecggtctigtcgatcaggatgatctggacgaagagce gcg
ccagccgaactgttcgccaggcetcaaggegegeatgeccgacggegaggatetegtegtgacccatggegatgectgettgec catggtggaa
aatggccgcttttctggattcatcgactgtggeccggetgggtgtggecggaccgctatcaggacatagegttggctaccegtgata %

tggggttcgaaatgaccgaccaagcgacgcccaacctgccatcacgatggccgcaataaaatatctttattttcattacat
cgatagcgataaggatcctctttgcgcttgegttttcccttgtccagatagecccagtagetgacattcatccggggtca tgcggact
cgtaatggtttcttagacgtcaggtggcacttttcggggaaatgtgcgcggaacccctatttgtttatttttctaaata atatgtatccg
aataaccctgataaatgcttcaataatattgaaaaaggaagagtatgagtattcaacatttccgtgtcgccct tttttgcggcatt
gctcacccagaaacgctggtgaaagtaaaagatgctgaagatcagttgggtgcacgagtgggtt
gagagttttcgccccgaagaacgttticcaatgatgagcactttcaaagttctgctatgtggcgeggtattatcecgtattgacgec
gtcgccgceatacactattctcagaatgacttggttgagtactcaccagtcacagaaaagcatctta catgac a tatgcagtgct
gccataaccatgagtgataacactgcggccaacttacttctgacaactatcggaggaccgaagga accgcttttitgcacaacatgggggatcatgt
aactcgccttgatcgttgggaaccggagctgaatgaagccataccaaacgacgagcgtgacaccacgatgcctgta caacaacgttgcgc
aaactattaactggcgaactacttactctagctticccggcaacaattaatagactggatgoa gataaagtigcaggaccacttctgcgctcggceccitt
ccggctggctggtttattgctgataaatctggagecggtgagegtgggtctegeg agcactggge gatggtaagccctcccgtategta
gttatctacacgacggggagtcaggcaactatggatgaacgaaatagac t§agataggtg Stgattaagcattggtaaticgaaatga
ccgaccaagcgacgcccaaccggtatcagctcactcaaaggeggtaa { cacagaatc@taacgcaggaaagaacatgtgagc

aaaaggccagcaaaaggccaggaaccgtaaaaaggccgcegttge ttttccatagg@ «% ctgacgagcatcacaaaaatcgacgc
tcaagtcagaggtggcgaaacccgacaggactataaagatac cccctgga C gtgcgctctectgticcgaccctgecgcttac
cggatacctgtccgcectttctcecttcgggaagegtggcegctttete cacgctgta gttcggtgtaggtcgttcgctccaagetgggcetgt
gtgcacgaaccccccgttcagcccgaccgctgcgccﬁtat %e atcgtcttgagicc cggtaagacacgacttatcgccactggcagcag
ccactggtaacaggattagcagagcgaggtatgtaggeggtg tggcctaactacggctacactagaaggacagtatttgg

cagagttct
tatctgcgctctgctgaagccagttaccttcgga gttggtagctcttgatceggcaaacaaaccaccgctggtageggtggtttttttgtttgcaage
agcagattacgcgcagaaaaaaaggatttcaagaagatcctttgatctttt ctgacgctcagtggaacgaaaactcacgttaagggattttg

gtcatgagattatcaaaaaggatcttcac atccttitatagtccgga gaacgcacgctggatggcccttcgctgggatggtgaaaccatg
aaaaatggcagcttcagtggattaagt atgtggcct gttgcataggtattcatacggttaaaatttatcaggcgcgattgcggcag

tttttcgggtggtttgttgccatttttacctgict gtgat cgegttttagcggtgcgtacaattaagggattatggtaaatccacttactgtct

gccctcgtagccatcgagataaa ctccggceca

gcagtctggagcatgcgcttta %egctggg ttggc@etacacaagtggcctctggectcgcacacattccacatccaccggtaggegeca

accggctccgttctttg tg@ C ctcccctagtcaggaagttccccececcgeccecgeagcetegegtecgtgcaggacgtgaca
g

caccgctgagcaatggaagcgggtaggcctttggggcagcggccaatagcagcttt
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pBR3220ri-F (268 .. 287
BseYI (431)

PspFI (435)
(8013) Nrul *

(7679) EcoNI

(7423) BbVCI NgoMIV (2263)

Nael (2

B/ <

S o
M eV promote, —~/ \
g TR (trung #
83 ey, AN
2 ap
/ V‘a \

(6913) KfII - PpuMI

/" AwrIl (2586)
Sl (2650)

g
“py,
L7 ."".

ndad Teds

PLKO.1 - TRC cloning vector
8901 bp

= G 4 Ncol }
(s507) Ndel ER- |
y b ER-Y o= i/ -~ EBV-rev (2 2805
(8537) Agel - SgrAl \ %\"’ ) F."f' " 7 _SVAOpAR (2840 .. 2859
\ > ! " Acc6SL (3267)
W\ ¥ Kpn@ (3271)
% d 4 SexAl * (3355) *
) = = - PuroF (3e12.3432)
HlL— w4 BStEIl (3788)
RsrII (3808)
(5928) BstBI BSIWI (3867}
77 d PAIFT - Tth111I (3884)
) TS =T\ Puro-R (3 3928
BamHI (3942)
HincII (3978)
} ‘ “hPGK-F (4013 .. 4031
(5147) Swal Anch (4119)
Blpl (4120)
(4978) BsaBl e
(4552) EcoRT XemI (4432

ggcgctcttccgcttcctegetcactgactcgetgegetecggtegticggetgecggegageggtatcagcet aaaggcggtaa gttatccacaga
atcaggggataacgcaggaaagaacatgtgagcaaaaggccagcaaaaggccaggaaccgtaaaaaggccgcegt gtttttccataggctc
cgcccccctgacgagcatcacaaaaatcgacgctcaagtcagaggtggcgaaaccce tataaagataccaggcgtttccccctggaagctc
cctegtgegctetectgttccgaccctgecgcettaccggatacctgteegcecttteteect ggcgctt ctcacgctgtaggttctcagt
tcggtgtaggtcgttcgctccaagetgggcetgtgtgcacgaacccceccgttcag tgcgccttat atcgtcttgagtccaacceggt
aagacacgacttatcgccactggcagcagccactggtaacaggattagca gagttcttgaagtgtggcctaact
acggctacactagaagaacagtatttggtatctgcgctctgctgaagccagttagéitcggaaaaa tcttgatccggcaaacaaaccaccg
ctggtagcggtggtttttttgtttgcaagcagcagattacgcgcagaaagaaa ctcaagaagaic tcttttctacggggtctgacgctcagtgga
acgaaaactcacgttaagggattttggtcatgagattatcaaaaa %cctagatcc t% aaatgaagttttaaatcaatctaaagtatatat
gagtaaacttggtctgacagttaccaatgcttaatcagtgaggc agcgatctgtetatt catccatagttgcctgactccccgtegtgtagat
aactacgatacgggagggcttaccatctggccccagtgct ccgegag ctcaccggctccagatttatcagcaataaaccagcca
gccggaagggccgagcgcagaagtggtcetgcea E&c:tccatc:c:a @;lgttgccgggaagctagagtaagtagttcgccagttaata
o[

cattcagctccggttcccaacgatcaaggcgagttacatg

taattctcttactgtcatgccatccgtaagatg tgactggtga ccaagtcattctgagaatagtgtatgcggcgaccgagttgctcttgecc
ggcgtcaatacgggataataccgcegceca aacttt tcatcattggaaaacgttcttcggggcgaaaactctcaaggatcttaccgct
gttgagatccagttcgatgtaaccca gcaltcttttactttcaccagcgtttctgggtgagcaaaaacaggaaggcaaaatg
ctcttcctttttcaatattattgaagcatttatcagggttattgtctcatgagcggata

ccgcaaaaaagggaataagggcgacacggaaatgttgaatactc
catatttgaatgtatttaga%aa ataggg% cacatttccccgaaaagtgccacctaaattgtaagcgttaatattttgttaaaattcgegtt

aataggccgaaa caaaatcccttataaatcaaaagaatagaccgagatagggttgagtgttgttccagtt

aaatttttgttaaatcagctc
tggaacaagagtcca aacgtgga tcaaagggcgaaaaaccgtctatcagggcgatggcccactacgtgaaccatcacccta
atcaagttttttggggtc ccgtaag ggaaccctaaagggagcccccgatttagagcttgacggggaaagccggcgaacgtgge

cgctagggcgctggcaagtgtagcggtcacgcetgcgcgtaaccaccacacccgecgcegctta
caticaggctgcgcaactgttgggaagggcgatcggtgcgggcectcttcgctattacgccagetggecgaaa
gggtaacgccagggttticccagtcacgacgttgtaaaacgacggccagtgagcgcgcegtaatacgactcact
tccaaaaaagcctcctcactacttctggaatagctcagaggccgaggeggcectcggcectctgcataaataaa

atagggc ggtac ctagg
% agccat agaatgggcggaactgggcggagttaggggcgggatgggecggagttaggggcgggatagctagagccagaca
ta i
a

gggggat aggcgatta

gagaaagga agcg
atgcgccqgct%a cgcgtc

a
t tacattgatga caaaccacaactagaatgcagtgaaaaaaatgctttatttgtgaaatttgtgatgctattgctttatttgtaaccattataa
X ataaac@agticctciCactctctgatattcattictttgcaagttataaatactgaataataagatgacatgaactactactgctagagattttccacact
gactaaaagggtctgagggatctctagttaccagagtcacacaacagacgggcacacactacttgaagcactcaaggcaagctttatigaggcttaagca
gtgggtt & gttagccagagagctcccaggctcagatctggtctaaccagagagacccagtacaagcaaaaagcagatcttgtcttcgttgggagtga
gCagiccccccttttcttttaaaaagtggctaagatctacagcetgecttgtaagtcattggtcttaaaggtaccgatgcatggggtegtgegcetecttt
cggtcgggcegetgcgggtcgtggggegggegtcaggcaccgggcettgegggtcatgcaccaggtgegeggtecticgggcacctcgacgtcggeggtga
cggtgaagccgagccgctcgtagaaggggaggttgcggggecgeggaggtctccaggaaggcgggceacccecggegegcetcggecgectccactecegg
ggagcacgacggcgctgcccagacccttgecctggtggtcgggcgagacgcecgacggtggccaggaaccacgegggctceettgggecggtgeggegce
caggaggccttccatctgttgctgcgeggecagecgggaaccgctcaactcggecatgecgegggcecgatctcggecgaacaccgceccccgcettcgacgcet
ctcecggegtggtccagaccgcecaccgeggegcecgtegtccgegacccacaccttgecgatgtcgagecccgacgcegegtgaggaagagticttgcagetce
ggtgacccgctcgatgtggeggtccggatcgacggtgtggegegtggeggggtagtcggecgaacgecggeggcgagggtgegtacggecctggggacgt
cgtcgcgggtggecgaggcegceaccgtgggcttgtactcggtcatggtaagctccggtggatccececctggggagagaggteggtgattcggtcaacgaggga
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gccgactgccgacgtgcgcetccggaggctigcagaatgcggaacaccgcgecgggcaggaacagggcccacactaccgccccacacccecgectcecg
caccgccccttcececggcecegcetgcetetcggegegecctgetgagcagecgctattggeccacagceccatcgeggtcggegcegcetgecattgeteectggegcet
gtccgtctgecgagggtactagtgagacgtgcggctteegtttgtcacgtccggcacgeccgcgaaccgcaaggaacctticccgacttaggggcggagceagg
aagcgtcgccggggggcccacaagggtagcggcgaagatccgggtgacgcetgcgaacggacgtgaagaatgtgcgagacccagggtcggegecgce
tgcgtttcccggaaccacgcccagagcagecgcegtccctgecgcaaacccagggcetgecttggaaaaggecgcaaccccaacccectcgagecgeggec
aaagtggatctctgctgtccctgtaataaacccgaaaattttgaatttttgtaatttgtttttgtaattctttagtttgtatgtctgttgctattatgtctactattctttccectg
cactgtaccccccaatcccccctttictittaaaattgtggatgaatactgccatttgtctcgaggtcgagaattctacaaaaaagagcaagaagctaaaaaag
atttaaaaattatttttagcgcagttaatggaacaggaactaaatttaccccaaaaatattacgtgaatcaggatataacgttattgaggttgaagagcatgcatt
tgaagatgaaacatttaaaaatgttgtaaatccaaatccagaatttgatcctgcatgaaaaataccgcttgaatatggtattaaacatgatgcagatattattatt
atgaatgacccagatgctgacagatttggaatggcaataaaacatgatggtcatittgtaagattagatggaaatcaaacaggaccaattttaattgattgaa
aattatcaaatctaaaacgcttaaatagcattccaaaaaatccggctctataticaagttttgtaacaagtgatttgggtgatagaatcgctcatgaaaaatatg
gagttaatattgtaaaaactttaactggatttaaatgaatgggtagagaaattgctaaagaagaagataacggattaaattttgtttttgcttatgaag ttat
ggatatgtaattgatgactcagctagagataaagatggaatacaagcttctatattaatagcagaggctgcttgatittataaaaaacaaaat aa@gt
agactatttagaagatttatttaaagaaatgggtgcatattacactticactttaaacttgaattttaaaccagaagaaaagaaattaaaaa C
aaatcattgagagcaacacccttaactcaaattgctggacttaaagttgttaatgtigaagactacatcgatggaatgtataatatgcc
aaaattttatttagaagataagtcatgatttgctgttcgcccaagtggaactgaacctaaactaaaaatttattttataggtgtiggtgaa
agttaaagtagacgaaattattaaagaattaaaattaaaaatgaatatataggagaaaaaatgaaactaaacaaatatatagateacaea attaaaaca:

caggattttcaaaatcaggtgcaacatttgaagatgttaaactaatgaagtcagttgttaaagacaatgc tta
aagatgctcaaaaaatgattgaagcaggagctgaccgcttaggaacaagtggtggagtagctattattaaaggt@aagaaaaca ag

actagcagtttttttattttgctcatttttattaaaagtttgcaaaaaggaacataaaaattctaattatigatactaaagtiattaaaa g tgattttataa
aggtcatagaatataatattttagcatgtgtattttgtgtgctcatttacaacacaccggtgtttcgtcctitcca atatata@aagccaggaaatcgaaatact
ttcaagttacggtaagcatatgatagtccattttaaaacataattttaaaactgcaaactacccaagaaattattactttctacg tttgtactaatatcttt
gtgtttacagtcaaattaattccaattatctctctaacagccttgtatcgtatatgcaaatatg atgggaaa ccctcggtgaagggggceggce
cgctcgaggctagtctcgtgatcgataccgtcgagatcegttcactaatcgaatggat ttctattccttcgggcectgtcgg
gtccecetcggggttgggaggtgggtctgaaacgataatggtgaatatccctgce aaaaactattcttaaacctacc
aagcctcctactatcattatgaataattttatataccacagccaatttgttatgtta tctaattccaataattcttgttcattct
tttcttgctggttttgcgattcticaattaaggagtgtattaagcttgtgtaattgtt: gtgtgattccaaatctgticcagagat

ttattactccaactagcattccaaggcacagcagtggtgcaaatgagt caacccca ggagctgttgatcctttaggtatctttccaca
gccaggattcttgcctggagcetgcttgatgccccagactgtgagttge tgctgttgcgceet ccctcagcaaattgttctgetgctgcactata
ccagacaataattgtctggcctgtaccgtcagcgtcattgaggc agtgcttcctgctg caagaacccaaggaacaaagctcctattccca

ctgctcttttttctctctgcaccactcttctetttgecttggtgggtg
calctatcttgtctaaagcttccttggtgtcttttatctctatectttg
gggatggttgtagctgtcccagtatttgtctacagcecttctgat
ttttaatttatattttttctttccccctggcecttaaccgaattttttcccat

atggttca@C ctttatatttatataattcacttctccaattgtccctcatatc
gtttctaacaggccaggattaactgcgaatcgtictagctc )
cgcgatctaattctcccecgcttaatactgac cacccatct gcctccgcetagtcaaaatttttggegtactcaccagtcgecgeccctc

gcctcttgeegtgegegcttcagcaagec ctclggtttccctticgcetttcaagtcectgticgggegecactgctagagatttt
ccacactgactaaaagggtctgagg i ttaccagagtcacacaacagacgggcacacactacttgaagcactcaaggcaagctttattgaggc
ttaagcagtgggttccctagttagccagagagctcccaggcicagatciggtctaaccagagagacccgtttatgtatcgagctaggcacttaaatacaatat

cgtctgttgccttcctaataaggcacgatcgtaccaccttacttccaccaatcggceatg

ctctgcaatgcggcaattcggt@ aatccatgt
cacggtgctttttctctectigt gttgctaactcatcgttaccatgttgcaagactacaagagtattgcataagactacattaagcttgcagctccagctt
ttgttccctttagtgagg %gcgctt gc CQcatagctgtttcctgtgtgaaattgttatccgctcacaattccacacaacatacgagccgg
aagcataaagtgt@ ggtgegt ctaactcacattaattgcgttgcgctcactgcccgctttccagtcgggaaacctgtcgtgccag
ctgcattaatg cgcg ggtttgcgtattg

A
a. pmoaf,& E vector:
\&{9
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> V40pro Bsu36l (is1)
(8s40) Ndel BmgBI [164)
SnaBl

), S
(a283) BsmBI - Esp3I

Pvul (718]

Fspl (s52)

Amy

rer PR pro,
o pro:;v enhancer Mot
)

(7572) BspDI * - Cla

4,
g

BseYL (1659)
PspFl (1673)
Haell (1733)

PMDLg/pRRE
8890 bp

(6423) Mfel
(6390) Avrll

|
sff %
/ SacIl (250%)

Alel (3010)

BbvCI - Bpuldl (31s0)

BspEl (3294)
BfuAl - BspMI - PaqCl (3:35)
(5426) EcoRV

=,
972) " b
(s323) PAFT - TEh1111 500, g :
S — ARIL (3558)
(4916) Agel < @

Sequence:

tcaacatggcggtaatgttggacatgagccaatataaatgtacatattatgatatggata caatgggceaagct ctgactaattttttttattt

atgcagaggccgaggccggatcctctagcccatgggggccccctcaggggatccacN acttttcggg@aaatgtgcgcggaacccctatttgt

ttatttttctaaatacattcaaatatgtatccgctcatgagacaataaccctgataaatg aadtaftgaaa gtatgagtattcaacatttccgt

gtcgcccttattcecttttttgecggceattttgecttectgtttttgctcacccagaaacg gtaaaaga agatcagttgggtgcacgagtgggtt
ttaaagttctgctatgtggcgceggtatta

3 ttttccaatgaigag
tccegtattgacgccgggcaagagcaactcggtcgecgcatacactattcteagaatgacttggtigae @ accagtcacagaaaagcatcttacggatg

gcatgacagtaagagaattatgcagtgctgccataaccatgagtgaté gCggccaac gCaacgatcggaggaccgaaggagctaacc
gcttttttgcacaacatgggggatcatgtaactcgccttgatcgt ggagctgaat accaaacgacgagcgtgacaccacgatgcct
gtagcaatggcaacaacgttgcgcaaactattaactggcgaac actctagcttc acCaattaatagactggatggaggcggataaagttgca
ggaccacttctgcgctcggceccttccggetggetggt gaatctggag gCgtgggtctcgeggtatcattgcagcactggggccagat
ggtaagccctcccgtatcgtagttatctacacgac caactatggaitg aaatagacagatcgctgagataggtgcctcactgattaag

datttaaaaggatctaggtgaagatcctttttgataatctcatgacca
cdaaggatcttcttgagatccttttttictgcgegtaatctgetgettgcaaa
ctctttttccgaaggtaactggctticagcagagcgcagataccaaatac
acatacctcgctctgctaatcctgttaccagtggcetgetgccagtggeg
ggcgcagceggtcgggetgaacggggggttcgtgcacacageccagcettggag
cgaacgacctacaccgaactgae tacagcgtgagg%agaaagcgccacgcttcccgaagggagaaaggcggacaggtatccggtaagcg
gaaacgcctggtatctttatagtcctgtcgggtttcgccacctctgacttgagcgtcgatt

cattggtaactgtcagaccaagtttactcatatatacttt
aaatcccttaacgtgagttttcgttccactgagce
Ccaaaaaaaccaccgctaccagcggtggt
tgttcttctagtgtagccgtagttaggceca

tttgtgatgctcgtcagggge
; gctgataccgctcgccgcageccgaacgaccgagcgcagcgagtcagtgagcgaggaa

ttatcccctgattctgtggata gtattaccgcoftt
gcagatctgc @gtgctagaﬁ\ gagggattccgggtcactgtgagtgggggaggcagggaagaagggctcacaggacagtcaa
accatgcc@% cttca ctataagacaacagagacaactaaggctgagtggccaggcgaggagaaaccatctcgccgtaaaac

atggaag@aacactt€agggga gtatctctaagcaagagaactgagtggagtcaaggctgagagatgcaggataagcaaatgggtagtgaaa
agac acagctaaaacaataagtaatgtaaaatacagcatagcaaaactttaacctccaaatcaagcctctacttgaatccttttctgagggatg
aata ggcatc sogg gctgttgccaatgtgcattagcetgtitgcagectcaccttctttcatggagtttaagatatagtgtattticccaaggtttgaactag
C tatgttttaa actgacctcccacattccctttttagtaaaatattcagaaataatttaaatacatcatigcaatgaaaataaatgttttttattagg

aaggeeCitcataatatcccccagtttagtagttggacttagggaacaaaggaacctttaatagaaattggacagcaagaaagcga
cagggcattagccacaccagccaccacttictgataggcagcectgcactggtggggtgaaticcgcggaagcttgtgtaattgtt
aatttctct ccatccaggtcgtgtgattccaaatctgticcagagatttattactccaactagcattccaaggcacagcagtggtgcaaatgagttttcc
cccaggagctgttgatcctttaggtatctttccacagccaggattcttgectggagcetgcettgatgccccagactgtgagttgcaacag
aatagccctcagcaaattgttctgctgctgcactataccagacaataattgtctggectgtaccgtcagegtcattgacgctgegeccata
gtgcttcctgctgctcccaagaacccaaggaacaaagctcetgecggcecgcetccggaattccatgtgttaatcctcatectgtctacttgccacacaatcatcacct
gccatctgttttccataatccctgatgatctttgcttttctictiggcactacttttatgtcactattatcttgtattactactgccccttcacctttccagaggagctttgctggt
cctttccaaactggatctctgctgtccctgtaataaacccgaaaattttgaatttttgtaatttgtttttgtaattctitagtttgtatgtctgttgctattatgtctactattctttc
ccctgcactgtaccccccaatceccccttttcttttaaaattgtggatgaatactgccattigtactgcetgtcttaagatgtticagectgatctcttacctgtcctataatttt
ctttaattctttattcatagattctattactccttgactttggggattgtagggaatgccaaattcctgcttgatccccgecccaccaacaggeggcecttaactgtagtact
ggtgaaattgctgccattgtctgtatgtactgtttttactggccatcttcctgctaattttaagaggaagtatgctgtttctigecctgtctctgetggaattacttctgcettct
atatatccactggctacatgaactgctaccaagataacttticctictaaatgtgtacaatctagctgccatattcctgggctacagtctacttgtccatgcatggcttc
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cccttttagctgacatttatcacagctggctactatttctttigctactacaggtggtaggttaaaatcactagccattgctctccaattactgtgatatttctcatgttctic
ttgggccttatctattccatctaaaaatagtactttcctgattccagcactgaccaatttatctacttgticatttcctccaattcctttgtgtgctggtacccatgccaggt
agactttttccttttttattaactgctctattatttgactgactaactctgattcactcttatctggttgtgcttgaatgattcccaatgcatattgtgagtctgtcactatgtttac
ttctaatcccgaatcctgcaaagctagatgaattgctigtaactcagtcttctgatttgttgtgtccgttagggggacaactttttgtcttcctctgtcagttacatatcctg
cttttcctaatttagtttccctattggctgccccatctacatagaaagtttctgctectattatgggttctttctctaactggtaccataacttcactaagggaggggtattg
acaaactcccactcaggaatccaggtggcttgccaatactctgtccaccatgcttcccatgtttectttigtatgggtaatttaaatttaggagtctttccccatattact
atgctttctgtggctattttttgtactgcctctgttaattgtttcacatcattagtgtgggcacccttcattcttgcatactttcctgttttcagatttttaaatggctctigataaat
ttgatatgtccattggccttgcccctgcttctgtatttctgctattaagtcttttgatgggtcataatacactccatgtaccggttcttttagaatctcectgttttctgccagtt
ctagctctgcttcttctgttagtggtactactictgttagtgctitggttcccctaagaagtttacataattgecttactttaatccctgcataaatctgacttgecccaattca
attttcccactaattictgtatgtcattgacagtccagctgtcctttictggcagcactataggctgtactgtccatttatcaggatggagttcataacccatccaaagg
aatggaggttcttictgatgtttttigtctggtgtggtaaatccccacctcaacagatgttgtctcagttcctctatttttgtictatgctgecctattictaagtcagatcecta
catacaaatcatccatgtattgatagatgactatgtctggattttgtttictaaaaggctctaagatttttgtcatgctacactggaatattgctggtgatcctitecatcc
ctgtggaagcacattgtactgatatctaatccctggtgtctcattgtttatactaggtatggtaaatgcagtatacttcctgaagtctttatctaagg aa%aat
atgcatcgcccacatccagtactgttactgattttttctgttttaaccctgcaggatgtggtattcctaattgaacticccagaaatcttgagttct ctg
aaatctactaattttctccatttagtactgtcttttttctttatggcaaatactggagtattgtatggattttcaggcccaatttttgaaatttttcctt&% atttctgtaca

aatttctactaatgcttttattttttcttctgtcaatggccattgtitaacttttgggccatccattcctggcetttaattttactggtacagtctcaat gggaaaa %
tctatgagtaa

tttaaagtgcagccaatctgagtcaacagatticttccaattatgttgacaggtgtaggtcctactaatactgtacctatagctttatg

ctgagagggagttgttgtctcttccccaaacctgaagctctcttctggtggggcetgttggcetetggtctgetctgaagaa cctteectt g
ccagatcttccctaaaaaattagcctgtctctcagtacaatctttcatttggtgtccttcctttccacatttccaacagece

gcticagcca

Lc

ct é ggttcctttggt
ccttgtcttatgtccagaatgctggtagggctatacattcttactattttatttaatcccaggattatccatctttta tttctcct tgggdtaggtggattatgtgtc
atccatcctatttgticctgaagggtactagtagttcctgctatgtcacttccecttggttctctcatcigg@ctggtgcaataggcec cactggatgcactct
atcccattctgcagcttcctcattgatggtctcttttaacatttgcatggctgcttgatgtccccc C tagcatggtgtttaaatcttgtggggtggctccttctga
taatgctgaaaacatgggtatcacttctgggctgaaagccttctcttctactacttttacc gttctag gatatggcctgatgtaccatttgcccct
ggatgttctgcactatagggtaattttggctgacctgattgctgtgtcctgtgtcag tgtgctttttt ) tgctcttcctctatcttgtctaaagc
ttccttggtgtcttttatctctatcctttgatgcacacaatagagggttgctactgta tctaagttctt gtctgaagggatggttgtagctgtcc

cagtatttgtctacagccttctgatgttictaacaggccaggattaactgcgaaic ctcecetg tatatgttttaatttatattttttctttccccct
ggccttaaccgaattttttcccatcgatctaattctccceegcettaatact C cacccat cagatctcgaattcagatctcacgtgctttge
caaagtgatgggccagcacacagaccagcacgttgcccaggag c%aggaagat gaacatgattagcaaaagggcctagcttgga
ctcagaataatccagccttatcccaaccataaaataaaagca ctggattgt tagcaatatgaaacctcttacatcagttacaatttat
atgcagaaatatttatatgcagaaatattgctattgcctt 3

C tatcactgtt tagaatggtgcaaagaggcatgatacattgtatcattattgc
aaaaaag a@gaagaaagcattttttaaaattacaaatgcaaaattaccct
[Algaca gaacttaacc Jdaaaagaaggggaaagaaaacatcaagggtcccatagactcac
cctgaagttctcaggatccgagctcggtaccaeat cgagggga ggatcggtccecggtgtctictatggaggtcaaaacagegtggatggeg
tctccaggcgatctgacggttcactaaacg athtatataga

gtacacgcctaccgcccatttgcgtcaatggggcggagttgttacgaca
ttttggaaagtcccgttgattttggtgccaaa% tggagacttggaaatccccgtgagtcaaaccgctatccacgcccatt
gatgtactgccaaaaccgcatcacc gcgatgactaatacgtagatgtactgccaagtaggaaagtcccataaggtcatgtactgggcataatg
ccaggcgggccatttaccgtcattg%taggggg& tacttggeatatgatacacttgatgtactgccaagtgggcagtttaccgtaaatactccaccc

attgacgtcaatggaaagtcc ttactat cgtcattattgacgtcaatgggcgggggtcgttgggecggtcagccaggegggecattt
accgtaagttatgtaacgc atatatgggc@

5 pmnz@ %

° S
\06

aatgaccccgtaattgattactattaataactagtcaataatcaatg
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(5613) HincIl
(5772) BsrGI
SV40pro-F
(5671) Apal 3 ozl L
. h | SnaBI (347
(5667) PSpOMI 47
(5661) Bsu36I — = | \,"-!\—L (526 .. 546)

(5330) XmnI LNCX 572 .. 596)

(5281 .. 5300) AMp-R —0_

(5211) Scal
(5101) Pvul

(4953) Fspl

BsmBI - Esp3I (596)
HINdIII (666)
KflI - PpuMI (720)

(4731) AhdI

PmIT (1236)

/
ff-— Dralll (1705) %
PAMI (1708)

— Pasl (1897)
(3593) Accl

EcoNI (1901)
y BStAPI (1959)
Giog,, Xeml  (2007)
\ r Pstl (2047) O
(3555) Mscl* 7_ = — Agel (2240)
S IE — Bell * (2343)
/ | BpulOI (2511)
(3202) BspQI - Sapl BstBI (2520)

Sequence: @
tattgactagttattaatagtaatcaattacggggtcattagttcatagcccatata ataactta @ aatggcccgcectggcetgaccge
ccaacgacccccgcccattgacgtcaataatgacgtatgttcccatagtaacg actttccatt aatgggtggagtatttacggtaaact

gcccacttggcagtacatcaagtgtatcatatgccaagtacgccccctattg gacggt a - ctggcattatgcccagtacatgacctt
atgggactttcctacttiggcagtacatctacgtattagtcatcgctattaccat cggttttggc 3 caatgggcgtggatagcggtttgactcacg

caacggg [daatgtcgtaacaactccgecccattgacgca
aatgggcggtaggcgtgtacggtgggaggtctatataagcaga ge tgaaccg tggagacgccatccacgctgttttgacctccata
gaagacaccgggaccgatccagcctcccctcgaagcttacatccgagctcgE tgagaacttcagggtgagtctatgggacccttgatgttttctt

pMD2.G
5822 bp

(4146) PspFI
(4142) BseYI
(4086) Haell

(3728 .. 3745) 14440 ~ /N
(3710) Eagl - NotI

tceccttcttttctatggttaagticatgtcataggaagg aaCagggtaca
ttcttcttttaatatactttittgtttatcttatttctaatactt tctttcagg

caaatcagggtaattttgcatttgtaattttaaaaaatgct
atacaatgtatcatgcctctttgcaccatictaaagaataac
agtgataatttctgggttaaggcaatagcaatatttctg - attgtaactgatgtaagaggtttcatattgctaatagcagctacaatc
cagctaccattctgcttttattttatggttgggataaggctggattattct aggcccttttgctaatcatgttcatacctcttatcttcctcccacagcetee
tgggcaacgtgctggtctgtgtgctggcc gcaaagcac tgaattctgacactatgaagtgccttttgtacttagcectttttattcattgggg
tgaattgcaagttcaccatagtttttccac aaagg tgttccttctaattaccattattgcccgtcaagctcagatttaaattggcat
aatgacttaataggcacagccttac@ tgcccaagagtegcaaggctattcaagcagacggttggatgtgtcatgcttccaaatgggtcactacttg
tgatttccgctggtatggaccga acacattccat atccttcactccatctgtagaacaatgcaaggaaagcattgaacaaacgaaacaagga
acttggctgaatccaggct‘cc aagttgtgg tgtgacggatgccgaagcagtgattgtccaggtgactcctcaccatgtgetggttgatg
Qas

aatacacaggagaat cagttc atgcagcaattacatatgccccactgtccataactctacaacctggcattctgactataag
gtcaaagggctatgtgatt tcattt ccttcttctcagaggacggagagctatcatccctgggaaaggagggcacagggttcagaa
gtaactactttggtt tggaggc aaatgcaatactgcaagcattggggagtcagactcccatcaggtgtctggttcgagatggctgat
aaggatctctt cagatt cagaagggtcaagtatctctgctccatctcagacctcagtggatgtaagtctaattcaggacgttgag
aggatct ctctgec cctggagcaaaatcagagcgggtcttccaatctctccagtggatctcagctatcttgctcctaaaaacccagga
ccataatcaatggtaccctaaaatactttgagaccagatacatcagagtcgatattgctgctccaatcctctcaagaatggtcggaatg
taccac a gga ctgtgggatgactgggcaccatatgaagacgtggaaattggacccaatggagttctgaggaccagttcaggat

tggtatgttggactccgatcttcatcttagctcaaaggctcaggtgttcgaacatcctcacattcaagacgcetgcttcgeca

ct atgat ggtgatactgggctatccaaaaatccaatcgagcttgtagaaggttggttcagtagttggaaaagctctattgcctcttttttc
tCatagg gactattcttggtictccgagttggtatccatctttgcattaaattaaagcacaccaagaaaagacagatttatacagacatagag
atgaaccg aadtaactcaaatcctgcacaacagattcttcatgtttggaccaaatcaacttgtgataccatgctcaaagaggcctcaattatatttgag
tttttaat @ aa aaaaaaaaaaaacggaattcaccccaccagtgcaggctgcctatcagaaagtggtggcetggtgtggctaatgecctggeccac
aagtatca tcgctttcttgctgtccaatttctattaaaggttectttgticcctaagtccaactactaaactgggggatattatgaagggcecttgagcatctgg

attctgcctaatdaaaaacatttattttcatigcaatgatgtatttaaattatttctgaatattttactaaaaagggaatgtgggaggtcagtgcatttaaaacataaag
aaatgaagagctagttcaaaccttgggaaaatacactatatcttaaactccatgaaagaaggtgaggctgcaaacagctaatgcacattggcaacagcccc
tgatgcctatgccttattcatccctcagaaaaggattcaagtagaggcttgatttggaggttaaagttttgctatgctgtattttacattacttattgttttagcetgtectcat
gaatgtcttttcactacccatttgcttatcctgcatctctcagecttgactccactcagtictettgcttagagataccacctttcccctgaagtgttecttccatgttttacg
gcgagatggtttctcctcgectggccactcagecttagttgtetetgtigtcttatagaggtctacttgaagaaggaaaaacagggggcatggtttgactgtcctgtg
agcccttcttcectgectceccccactcacagtgacccggaatcectcgacatggcagtctagcactagtgecggcecgcagatcetgcttectcgetcactgactege
tgcgctcggtegticggetgecggegagceggtatcagetcactcaaaggceggtaatacggttatccacagaatcaggggataacgcaggaaagaacatgtga
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gcaaaaggccagcaaaaggccaggaaccgtaaaaaggccgcegttgctggegtttttccataggcetccgeccccctgacgagcatcacaaaaatcgacgce
tcaagtcagaggtggcgaaacccgacaggactataaagataccaggcgtttcccectggaagcetcecctegtgegctctcectgttccgaccctgecgcettaceg
gatacctgtccgcctttctcecttcgggaagegtggegctttctcatagetcacgcetgtaggtatctcagttcggtgtaggtegttcgetccaagetgggetgtgtge
acgaaccccccgttcagcccgaccgctgegcecttatccggtaactatcgtcttgagtccaacccggtaagacacgacttatcgccactggcagcagcecactg
gtaacaggattagcagagcgaggtatgtaggcggtgctacagagttcttgaagtggtggcctaactacggctacactagaagaacagtatttggtatctgegct
ctgctgaagccagttaccttcggaaaaagagttggtagctctigatccggcaaacaaaccaccgcetggtageggtggtttttttgtttgcaagcagcagattacg
cgcagaaaaaaaggatctcaagaagatcctttgatcttttctacggggtctgacgctcagtggaacgaaaactcacgttaagggattttggtcatgagattatca
aaaaggatcttcacctagatccttttaaattaaaaatgaagttttaaatcaatctaaagtatatatgagtaaacttggtctgacagttaccaatgcttaatcagtgag
gcacctatctcagcgatctgtctatttcgticatccatagttgcctgactccccegtcgtgtagataactacgatacgggagggcttaccatctggccccagtgcetge
aatgataccgcgagacccacgctcaccggctccagatttatcagcaataaaccagccagccggaagggccgagcgcagaagtggtectgcaactttatce
gcctccatccagtctattaattgttgccgggaagctagagtaagtagttcgccagttaatagtttgcgcaacgttgttgccattgctacaggcatcgtggtgtcacg
ctcgtegtttggtatggcttcattcagctccggttcccaacgatcaaggcegagttacatgatcccccatgtigtgcaaaaaageggttagctcecttcg ccga
tcgttgtcagaagtaagttggccgcagtgttatcactcatggttatggcagcactgcataattctcttactgtcatgccatccgtaagatgcttttcigt @gag
tactcaaccaagtcattctgagaatagtgtatgcggcgaccgagttgctcttgcccggegtcaatacgggataataccgcgcecacatag C aag
tgctcatcattggaaaacgttcttcggggcgaaaactctcaaggatcttaccgctgttgagatccagttcgatgtaacccactcgtgea ttcagc
atcttttactttcaccagcgtttctgggtgagcaaaaacaggaaggcaaaatgccgcaaaaaagggaataagggcgacacgga actcatact %
cttcctttttcaatattattgaagcatttatcagggttattgtctcatgagcggatacatatttgaatgtatttagaaaaataaacaaat gttecgcgcacattt

ccgaaaagtgccacctgacgtggatccecctgagggggceccccatgggetagaggatccggectcggcectetgcataaatadaaadaattagtcagec

agcttggcccattgcatacgttgtatccatatcataatatgtacatttatattggctcatgtccaacattaccgecatgttgaca

Tac operator| M13/pUC Reverse (413
(4119 .. 4135) M13 Reverse

K
6. PRSV-Rev vector: | C)O C)(b®

BspQI - SapI (164)
(M13rev|

K L4440 170 187
(4081) MIul \ Pl (280) t
(4010) Bsu36l 5 i /
(3885) Sphl - == B =l pBR3220ri-F (421 .. 440 '
(3723) Alel P | /
) BseYI (s84) @
) PspFI (588)

(3702) Sacl
(3701) PaeR7I - PspXI - Xhol
(3700) EcoS53kI

(3561) BseRI
(3483) KMiI - PpuMI /
(3407) BamHI

aC prom ote |
CAP binding gy,

(3191) BbvCI
(3133 .. 3150) M13 Forward ——I

(3106) BgIII
(3077) ANII

4180 bp

AhdI (1173)
Bmrl (1213)

(2875) PluTI Bsal (1234)

(2873) Sfol
(2872) Narl
(2871) Kasl

(2696 .. 2715) Flori-R

(2674) Nael
(2672) NgoMIV — N

(2572) BtgZl
(2571) BsaAl - Dralll

2484 .. 2505) Flori-F ~
(2443) PsiI

2311 .. 2330) pRS-marker

2189 .. 2211) pGEX

Seque x\v

gtgtaaagcc gtgcctaatgagtgagctaactcacattaattgcgttgcgctcactgcccgctttccagtcgggaaacctgtcgtgccag
ECQQ

NmeAIIl (1321)

Scal (1653)
Amp-R (1723 .. 1742
Xmnl (1772)

RforEcc
(2095) Aatll Zral (2093)
v

gaatc cg cggggagaggcggtttgcgtattgggcgctcttccgcettectecgetcactgactcgetgegetecggtegticggetgegg

tatc ggcggtaatacggttatccacagaatcaggggataacgcaggaaagaacatgtgagcaaaaggccagcaaaagg
ggaacc ccgcgttgctggcgtttttccataggctccgcccccctgacgagcatcacaaaaatcgacgctcaagtcagaggtggcgaaa
cccgac aagataccaggcgtttccccctggaagctccctcgtgcgctctcctgttccgaccctgccgcttaccggatacctgtccgcctttctccctt

gCtttctcatagctcacgcetgtaggtatctcagttcggtgtaggtegttcgetccaagetgggetgtgtgcacgaacccceccgttcageccg
tccggtaactatcgtcttgagtccaacccggtaagacacgacttatcgccactggcagcagccactggtaacaggattagcagagcga
ggtatgtaggcggtgctacagagttcttgaagtggtggcctaactacggctacactagaagaacagtatttggtatctgcgcetctgctgaagccagttaccttcg

gaaaaagagttggtagctcttgatccggcaaacaaaccaccgctggtagcggtggtitttttgtttgcaagcagcagattacgcgcagaaaaaaaggatctca
agaagatcctttgatcttttctacggggtctgacgctcagtggaacgaaaactcacgttaagggattttggtcatgagattatcaaaaaggatcticacctagatc

ctittaaattaaaaatgaagttttaaatcaatctaaagtatatatgagtaaacttggtctgacagttaccaatgcttaatcagtgaggcacctatctcagcgatctgtc
tatttcgttcatccatagttgcctgactccccgtecgtgtagataactacgatacgggagggcttaccatctggccccagtgctgcaatgataccgcgagacccac
gctcaccggctccagatttatcagcaataaaccagccagccggaagggcecgagcegcagaagtggtcctgcaactttatccgectccatccagtctattaattg
ttgccgggaagctagagtaagtagticgccagttaatagtttgcgcaacgttgttgccattgctacaggcatcgtggtgtcacgcetcgtegtttggtatggcttcattc
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agctccggttcccaacgatcaaggcgagttacatgatcccccatgtigtgcaaaaaagceggttagcetccticggtectccgategtigtcagaagtaagttggec
gcagtgttatcactcatggttatggcagcactgcataattctcttactgtcatgccatccgtaagatgctttictgtgactggtgagtactcaaccaagtcattctgag
aatagtgtatgcggcgaccgagttgctcttgcccggegtcaatacgggataataccgecgccacatagcagaactttaaaagtgctcatcattggaaaacgttct
tcggggcgaaaactctcaaggatcttaccgctgtigagatccagttcgatgtaacccactcgtgcacccaactgatcttcagcatcttttactttcaccagcegtttet
gggtgagcaaaaacaggaaggcaaaatgccgcaaaaaagggaataagggcgacacggaaatgttgaatactcatactcttcctttttcaatattattgaag
catttatcagggttattgtctcatgagcggatacatatttgaatgtatttagaaaaataaacaaataggggttccgcgcacatttccccgaaaagtgccacctgac
gtctaagaaaccattattatcatgacattaacctataaaaataggcgtatcacgaggccctttcgtctcgegegtttcggtgatgacggtgaaaacctctgacac
atgcagctcccggagacggtcacagcttgtctgtaagcggatgccgggagcagacaagceccgtcagggcegegtcagegggtgttggegggtgtcggggct
ggcttaactatgcggcatcagagcagattgtactgagagtgcaccataaaattgtaaacgttaatattttgttaaaattcgcgttaaatttttgttaaatcagctcattt
tttaaccaataggccgaaatcggcaaaatcccttataaatcaaaagaatagcccgagatagggttgagtgttgticcagtttggaacaagagtccactattaaa
gaacgtggactccaacgtcaaagggcgaaaaaccgtctatcagggcgatggcccactacgtgaaccatcacccaaatcaagttitttggggtcgaggtgec
gtaaagcactaaatcggaaccctaaagggagcccccgatttagagcttgacggggaaagccggcgaacgtggcgagaaaggaagggaagaaagcga
aaggagcgggcgctagggcgcetggcaagtgtagecggtcacgctgcgegtaaccaccacacccgecgegcttaatgcgecgetacagggce @atg
gttgctttgacgtatgcggtgtgaaataccgcacagatgcgtaaggagaaaataccgcatcaggcgccattcgccattcaggetgege agg
gcgatcggtgegggcctettcgetattacgccagetggecgaaagggggatgtgetgcaaggegattaagttgggtaacgecagggttt tagttac
cagagtcacacaacagacgggcacacactacttgaagcactcaaggcaagctttattgaggcttaagcagtgggttccctagtta % ctcccag %
gctcagatcacgacgttgtaaaacgacggccagtgccaagcttcttgtactacttctataaccctatctgtccectcagcetactge gcattgagc
agctaacagcactattctttagctcctgactccaatattgtaggagattccaccaatatttgagggcttcccaccccctgecgtcccagaagitccacaatcctCgtt
acaatcaagagtaagtctctcaagcggtggtagctgaagaggcacaggctccgcagatcgtcccagataagtgctaa tcactaatcg %\
ctgtctctgtctctctcteccaccttcttctictattccttcgggectgtcgggtececcctcgggattgggaggtgggttgctitgatagagaaacttgatgagietgactgce

cttgaggaggtcttcgtcgctgtctccgcttcttcctgccataggagatgcctaatcgactagcttcgaggggag tcccggtgt
C

caaaacagcgtggatggcgtctccaggcgatctgacggttcactaaacgagctcgagcettggaggtg tggtgaatggt cgtttatt
gtatcgagctaggcacttaaatacaatatctctgcaatgcggaattcagtggttcgtccaatccatgtcagaccc:

tgccttect acgatcgt
accaccttacttccaccaatcggcatgcacggtgcttttictctcctigtaaggcatgttgctaactcatcgttaccatgttgcaa c attgcataag
actacatttccccctcectatgcaaaagcgaaactactatatcctgaggggactcctaaccgcgtacaacc@aagccccgettttcg aacacaccctagt

cccctcagatacgcgtatatctggcccgtacatcgaattcgtaatcatgtcatagctgtticctgtgtg attgttatcc:ctca acacaacatacgag

&

ceg \
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